Effect of cerebrocrast on body and organ weights, food and water intake, and urine output of normal rats.
Type 2 diabetes is associated with obesity, insulin resistance, hyperglycemia, hyperphagia, polyuria, body weight gain, excessive secretion of glucocorticoids (GCs), thymus involution, adrenal gland hypertrophy, diabetic nephropathy, etc. We examined the effect of cerebrocrast, a new antidiabetic agent (synthesized in the Latvian Institute of Organic Synthesis), on body weight, food and water intake, urine output, and on changes of organ weight: that is, kidney, thymus, adrenal gland of normal rats. Cerebrocrast was administered at doses of 0.05 and 0.5 mg kg(-1) per os (p.o.) once a day for three consecutive days, and its effects were observed from 3 to 27 days after the last administration. Cerebrocrast, during the experimental period, decreased body weight by an average of approximately 32.3%, food intake by about 10-15% at the beginning of the experiments and by 22.6% at the end of the experiments, especially at a dose of 0.5 mg kg(-1). Water intake and urine output in comparison with controls were decreased. The daily food intake decreased about 1.0 and 2.1 g by administering single cerebrocrast doses of 0.05 and 0.5 mg kg(-1) body weight (b.w.), respectively, but by administering for three consecutive days, food intake decreased by about 2.2 and 3.4 g, respectively. The weekly body weight gain decreased by administering a single dose of cerebrocrast by 2.61 and 2.51 g, respectively, and by triple administration it decreased by 4.36 and 3.07 g, respectively. Cerebrocrast has long-lasting effects on these parameters and on thymus and adrenal gland weight. As cerebrocrast decreased glucose levels in normal and streptozotocin (STZ)-induced diabetic rats, it also promoted glucose uptake by the brain, intensified insulin action and formation de novo of insulin receptors. We can conclude that cerebrocrast may regulate food intake and body weight through glucose sensing by proopiomelanocortin (POMC) neurons, that are involved in control of glucose homeostasis, stimulation of alpha-melanocyte-stimulating hormone (alpha-MSH) secretion, activation of MC4-Rs and inhibition of neuropeptide Y (NPY) in the ARC of the hypothalamus, affecting the kidney, and causing decreased urine output and water intake. Moreover, it could stimulate secretion of vasopressin. By administration of cerebrocrast thymus mass was increased, thereby preventing the action of GCs. As cerebrocrast inhibited L- and T-type calcium channels, it can prevent vasoconstriction of kidney arterioles and aldosterone secretion that have significant roles in the development of hypertension and diabetic nephropathy. These properties of cerebrocrast are important for treatment of Type 2 diabetes and its consequent development of hypertension and diabetic nephropathy.